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^-h^wr^ni/x^u y^sfctt^^^^y^ata cot, cl- 
Lctw.) ^ai^n, -en&fli^.fc*a^giR (etf* cl-lcd^ 

— »©¥ff»«W^»Ei#$n>!l:CL-LCtt» ^oMMtcr* V99ifi—femn 
5 Ttaunfc rtaDti^itj SWTS. -totaUfto+'frtti (E*T» ^U^Hftbi 

±?v-:Hfcjg cot, pp^J8t^-5. ) «»o«eaH^'r>o^u* 

«$n AVG tM»©tf7fp©«t:fit^i^ (A = n AVG - p) o 

TP (H e 1 i c a 1 T w i s t ing Power) p = 1 / (c • 

5 HTP) KioT&^So Lfc^T, 31iRSt»fiWu ft3*EH£»K©«3S£: 

£ S fc, C L - L c F * < ><zv\ u #;Htta«3&R® IZtt LT7> 

fc, FCm PLJRJfrfccktfPPtfcSItt, &miMrcfc£j£lC#ti:T£. 
Hi 8 (a) liPLm 018 (b) ttFCJKSg©«t^BJ-e*S. SSTS 

-rasa >©i35»j«jK«r^-r. p pvtm-coimnfcstfc&ttmzx = n AVG 
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Hll 8 (b) ©FCttl8©i:#H, WRmzWm&m5ZZ.£:&^XWMM 

•So 

CL-LCDO^kWftafcfc^ViTli, George H.Heilmeier, Joel E.Goldmache 
r et al, Appl. Phys. Lett., 13(1968), 132^>US 3 9 3 6 8 1 5 IZ^tlX^ 
So US4 0 9 7 1 2 7tt, P L tfcHgi: F C W&tfimtE\s1Z&fe1ito1Z*fSl 

5 #Kl> CL-LCDOmWimz-D^TmW&TZo US 3 9 3 6 8 1 5T11 

20 t$t5ffi^V f £U PL^lCjB&$-&£TIK*EE£V, £U fltJESrEP 

R^LT?iJ«ffiK:tt*JEigi|BV e ©*JE/t;PX (SiRA°;i/X) ^A^-TSo 
*SK:2t LT 1 £ A# UT, 1 Wt^—'tr >X ^7t5. 

25 ^->-^r>x^^^T, ■* >m^fim&i z nrz m& iz tt^mmiz cv r + 
v e > ©maagfiau&iEttA^sn, *>^©#aft»!raT«ttjEEv c a*w 
in^nso sfc, ^- ? g^^itiR £ n \z izm^m m \z (v r -v e ) com 
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v r +v c >V P , v r -v c =V F 

s&k, m^^nrz^m^mtvr^^oiz. v c <v s -efcvttutuzw 
a^/t;^owjDi^ra*@< (fc«d ^e»^->^ ( 

m^tT, ^">^ (iPLJKJg) *^t78^ (FCW 
-*7Wk (FC«ffi) ft: ±Mibfec}:o(3, CL-LCD©! 

7m^(Dmg&&-?\t, ^±^m&ftt&(DFcwn\zm£2i£z>z\ttf'V£t£ 
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10 ^mfimnT^<mmmT~&jLz>&?\zfe-oTV$.vo us 3 9 3 6 

S I D9 2, ^-fyxXh, 7 5 9-7 6 11 (1992) CL-LC 

15 £7c, US 5 9 3 3 2 0 3T?tt, HO^{c-r^^:#^JS'll(D«m/\ o ;i/X{c:^i 
Jfc, E P 0 9 5 7 3 9 4 A 1 MH^illfe, CL-LCD©'Jty hfe 

tt^StttB £ Z> fz #> U -fe y h f$ £ <=> O # a*»£-r Z> . 

\Zf£Z>o 
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(d--dx»&z>o z\n\t. w&&&ntt7&m(Dyt¥&mm\zm2>tz®\z&z. 
Rtt<omm&±< u < , mm \zwm^mm^m^\zm. fefls^KStsp^m-rs f 

SUMMARY OF THE INVENTION 

mzm£m7\zu&&o\zni£*m\&&w,i<DW?mh. fflrasnuxxu y?m 

^^^~77,^rzit^^^TXty'Ui--(Dm^mizWn^^^rzeb(D 

m-rzmmjjmz&^x. n ux^v y&m&<D&fawnmww5fa\zte&¥ft 
25 y^rzit^^-7xt^u^-ou^m\zm^^^^fz^(Dm^wi}uT 
yui--(Dm^m^^y^-^ji^~y^ty"u±-(Dm^mizmr^^^ 
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P^£r H <hT3£, 0. 8 X r H ^ r 2 ^ 8 X r H *ifctS 1 CD»«SfcHi 2 

u^—^m^^n. *7mmz\$7*—t>)vn-y$i)m%^nz>&o\zVi\ 

Oi< 3£ 3 0>8IKI£38jrrsSS 3 ©WWia:S#at ffrlBSi i ©aawB^aa* 
0£fT£i*£fc#<D«I££l=plinU Mf3Sg 3 ©JWIH]ift^©#ffr£l,fcm 3 ©Si 
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**«jEWjD^iRjjcs«¥ff \ztez> «fc o \zm)£&wmTz>?& i (D&mt, mibo ^ 

15 ill lOj&BSte* ^2<7)©Kfe«t^3©a®O|ft0igblHl»c*«2I5l~ 

1 1 ©S8«©p»^S:S^'r*. 
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9~^i 3©sfeK©vi-rn*i©K»^j*&stt-rs. 

m 2 ©©kkibk m 3 ©8HHj£t8!jrrsf& 3 ©suwas:^© t , mum i ©sura 

KJfc^&jWfrKb&Sg 1 ©SBRgTiB[Rld««JEE^Jni^|6j»ce«¥ff t-^5«fc -5 ictr 
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< -r *g 1 6 ©maioffii&^&si^-r-s. 

mt&^fr. fsiomm. w,2<Dfm. ^3©M«i^n^nT 10 , t, 

iCtt, T 10 , T 1X , T 12 <7):R££, filrf figt:*t UT^fe 6nt^§ T : 0> T 

1X , T12 c7)*^ c tofcfi<-r^^i 7 ©n«©ffi»i^&*i«-r*. 

I190« ffil£mmiZ&Vt2>T l0 . T 1X , T 12 , T 2 £T 10r , 
T llr . T 12r , T 2r £TZ>£, 3rffltI*tlTCL-LCOa«^l^ 
15 fcfi, T 10 , T lt , T 12 » T 2 £, -tft-^tu njXT 10r , n 2 XT Ur , 

xT 12r , mXT 2r <!:U n^n^. n 2 ^mT^5^ 1 8 (Dmm<DmW]-%& 

20 £T 2 (t p ) , K A &5-5 OWJKa^tCft^Lfc^T&St-rst, TIB 

3 <DM&&mtz-rm 1 6 ©is«i©K»^sai^-r 

T 2 ( t p ) =T 2 (25) X2" ( (25-t p ) /K A ) • • • (3) 

25 T 2 }:HT5f$n (t p ) A«T8S^4(DM« ( " ttJi»&^-r) *}ftfctf 1 
n(t p )=n(25)X2" ( (2 5 - t p ) /K B ) • • • (4) 
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Sfe, ^2 4©Jgfiltt, ^2©©K©»!ratt, 0. 3-10 0msWI2 

u # 7>m<Dwshififtt>ti* mj£mnmmz\$ft nm&mm-tzn h ^ a* t , #i 
«s&K»rrs*j h Aid*«A sn» m 1 ©aroma, #^^<^«ffi^ 

n&fD^xtDmmizmm^^^t^m^^^/^zm^^mmm^mx^ 
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£ «U C L - L C D *H OtfffifcT&iMffi©/ *Win L 

mw\z. c l - l c d «sit$Mti) p l tii:r§. ^ut, mwtz> 

in 3 its. *jaEJB«d*/jN$vi-5"&tt, M©FC«imtfs 
r&t^ , p l ^© c l — l cDtuM i>xmfe(Dmj£Mm&,±.(Dm,j£/v)s7. 

HOtti!:*§C L - L CD^tJIllffP LtfSBfcTOm-fclHIKtt. Sfc^ 
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(D ro. 4~100msj ©I^PJJH «JBE3i^&©l(£iai$P.fl£jK"r. 

OttSBfr £ P LttJ!g^©^£teSfie*JK:fctgc 10 0ms ^±©B#P^/WgT&<2> 

b, HO^(c-r^ii5«ffi(0«JEE/\ o ;i/X<z) 

5 fe«e>^|6 3©«flE^;i/^<DWJP^FPi3*3. 3rasectLft. -fey 
MgO£tt¥£!fl 3 <&^ffi/W*<&J6i|g£©Hfii&BI 3 fC^T. 
Ill 3 *f»0)&te (|:0sec, A : 0 . 3msec, i: 1msec, x : 
. 3. 3msec) H fg 2 ©«)E/\ 0 ;i/7.CDi|iI£^-r o W, 2 ©fcflE/WXGHB^O 
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sec©*^«SII:IS^U, f§2 <DW&VV7>&WjKrtt'r\Z* W> 1 (£>HJEE 

«»S#trt>©"e»S. Sfcfck ¥FC^Iifc^3 0 03 1 (A) fc, afcfgiJB 
{C43tt^S*^t@MbO^€:^W^-r. HOW^, HGm 
TmFCfflBUzm&T2>m&-e&2>. 03 1 (B) HOfflK 
. P L WITF C«H:^tl)j|f ^i^WC^t. 

H G ^S8 1 P L JRIB <h (DUWfcWk \Z-TZ> & (Dm 2 (DMESVIX (Dm teTr # £ fc 
tt/hSlrid-td^Sb^. Jl^fCte, m2©*ffi/t;i/;*<&i|B£r 2 £Lfc<i:# 
\Z. TI&tl&ffiltTZLtAW&ls^o 

0. 8 • r H ^r 2 ^8 • r H •••(!) 
T«3^2£*&fcT£t*^kB$f*lA>. 
t h ^t 2 ^5 • r H • • • (2) 

> ? &m&mi it x*\zw®% \zmnm^x ^^ouz\titu^tm 
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™mwfi** mwmfrzwvtmizmt^. .^^\zm^mf)^^m\zmtt^>z\t 

fovfrm&tkmz ht-3^T&wmizm&&ma-rz>m\z, cl-lc ©bbirij&* 
5 mfemttm\zm£m7\zt£%£?izmj£&mn?&mi<Dm%t. cl-lc 

2 ©SB CL-LC £HGtt*Bi;£ttHG*«B<i: P L«IB©S«E«J8 

C L - LCDOISdiftH 31 1 ©lajieoBPMJEiR^V^mffiJBffi*^ 

5 fTSt, V 1 «V 3 cfcD^:#<, j&v^ r 3 **r ^ t>/^3<te5«fc5^ca9!Jrr 
SC:<!:a^ii?i:L■^>. 

lit 1 ©SPg^ £>H 3 <B!fc|®©&K:#^ffi3fc<0&^x-* fe <h^'< n 



15 



BRIEF DESCRIPTION OF THE DRAWINGS 

5 

m 2 teC L - L C D©mj£»|g<Z)SttX^ h;i,£^-r/^ 7T$5. 

10 ^tm3(D«ffiA o ;i/X0«flEJgi|iIi:<7)||^^^-r^^7Tfe^o 
IH 4 teC L — L CD0i®©I^it*§, 

III 5 te«JBEA 9 ;M> (13. 3ms) £TOnUi^t.T^^c^b£^Tt*; 

m6tem&/vix(Dm&m< vr^m^ (6. 6ms) cd^eit^^o 

15 H7temffi/\°;i/X©i|©£:^< l>fc*£- (3. 3ms) <OWtJ5^ 
EI 8 te^A°^;i,^|E«j-r^»J^S©^^J^^T^o y 

0 9 (a) , (b) \tmftmz^vfzmW)%LmmT*$>z> 0 

mi itmwm^tmnmj££(Dm&&ttm>wmT*&z> 0 

mi 3 ummcommA- 1 ^n^m^mm^m^Lm^rzruy^mx 

mi 4 mt^mkm^m^^-^^ s ytfm-c&Zo 
mi stems* mm<DmnA-2) (Dm^^tyuy^mx^^o 
25 eh 6i,znM<D&mA-2iz&tfzm^m&®m<Dmj&m&™-T7nyt7mr* 

m 1 7 itmmo)mmA-2 \z^n^m^^m^(Dm^^-r^^ =l >#wv 
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018 (a) » (b) «CL-LC©Efttta8£^Tt&9iHT&S. 

®i9\*/vvxm&m (pwm) &m^TFcwm&m%&&&-v<Dffi^®!k 

El 2 0 ttP WMfeCD3 > h n-7©iricW^t^O y 2 0^5. 
El 2 1 ttPWMS©3> h n— 7®iftf^*^-r^< 5 >^0T&£o 

n 2 2 ttPWM^cn > h n— 7©»^*^-r^-r ^ >^0T&<5„ 
023 ttjaa!a«s©ffii&s«o*^j&^"r^p ^^et^s. 

0 2 4 ttffl^*IS©IKWigS©3 > h u-=y s^-r^o y ^ 0T&5 O 

0 2 5 ttfiSffifltlHlBSOfll^&^T^'r £ >^07?**. 

0 2 6 \%&mis—*>7Mmm&<r>Wlfe*7£t*< =■ >^0T*5. 

0 2 8ttPLJKS8WJ-fey hSrffJ&"5ffiI(llHlK^-r^Oy^|g'r**. 
0 2 9«PL*£Sr?<E>Uizy hSfrftSIS©*-* 5>^-v — h^r^To 
0 3 0 «^BJcd^ h S^S(7)— #a»C*5tj"5^JKSI«:^T. *5«fctf, 0 3 
1 (A) *&WlZ&W&CL-LC<DftW&<Dl^&7*T&&&* 03 1 ( 

b) \%&&mft\z&tf&mm£&^m&m^hz> a 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

04(C^BJ(DCL-LCD©m^8ff®0^-r. JJ^X&fclA. IB, 
li2A, 2B, il^fH3A, 3B, &il&j£«l4, *5J:tfJg®fl!lK:JI6<D 
ytWSLW 5 tf*KBSn, F CtliPL^I^tlg^tl. CL-LCDT& 

>5>U C L - L C t:Stl.Ii(DlI&7 t:>^lt§ ^HHOffi^Kcfco 
TttCL-LCOFCJKI8©Sj£'lt^t)nTb*"5i<i:^a6S. J:ot, 7tf 
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fit, CL-LCDt^^T, WJnSJEE<h*EEi8^©ft^te£IH^Sifc 
0 5£«, 13. 2ms <D«J3EA°;l/X£EMjnU «JE^5feLT^e> 1 0®&<DR 

ttm&mfeisfzm&nni^mhKKmtnm&fD^&ttVfto m 5 iz^x 

> (<$>) tt«0»i«!i8**PLJKIiT«ofe*^S^L, WMM (B) 

n&m&fr*>* Kfttw^&7£ftmx&&PLwm\zTz>\z\z, *<DWi<D#. 
mz&t>~?, 3 5 v^±(Dmm^h^mj£^mwt^z\t^-Dxmmx^^>z\t 
tffrfrz. m^7L%>£. m&mumiz^izmmm^i-r^^ou/vvxm&m 

5 T^S. Kt*4to*te^5fcfe#JIBT&3FC:fc!BfcJ\ 2 3 V<£>£Ii|iI£feO^ 

CL-LCDII3 5 V£k±<DM<m$:h-Dmi£%:l 3. 2 m s EPJjnmfct CL- 
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m*<D^7K?-$\zfoctzm%&&&ftoo m&*mnvu^wm-?tet>%m®. 
m£PLwm<Dn&wmizt£&^<DmfflT*$>z> a z\zx\ tti ov^ti m 

HG«HSfcttHG!KS8tPL3Kti©S«EJRllltC^b-r-5. #©«J£ 
0 FCttSi^©«#&*l;:#JftT£&©*ffi8L3S (S3©SB) \Z&\,*T 

Tfect^o CL-LCD&PLJKSI«!:FC«S80SftJKSIJZ-rs«fc'5^: 
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\z^x. □>ha-7i l^^mwm^tLxyu—Amn <fr) , ^# 

^T^y^AMUXfl^- (LP) , 2f«Mtf§#£fcra:ffl7JK£fM (M) *5«fctf 
0 , *^0#T*S/D0FFf5# (/DOFF) *«ff K^-f A* 1 2 ^A^StX 

y?/Vlxm^ (CP) , Mm^feJ:tf/DOFFfg^<fc^^-*<!:#A*£ 

ffh'^A^tt, FRm#*VW^;W^^:St5tSff*a^rs. LPS 

Al 3lCte£T£fc*©£Dy£<!:LTfflV>£nS. 

)WZfcZ>£. ft K^-fAl 2&cfcU^'Jb*^-fAl 3 te, CL-LCD 1 0 0 (CEP 
(0JA-1) 

m©8fII&tta>A'*— tf-£tltffTL-fco £A?L£P£< 13321;:. tl&jO. 4mmTE[3 

T c =87° C , A n = 0. 231, A e = 1 6 . 5, 77 = 3 2 m P a • 
s, J^JSJtl 2 x 1 0"Q • cm©^T7°u/^^8 4. 7g&, ft^5£ 1 (C^-T^ 
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5 




(ft 2) 
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tK2 0ms e cmmavtztz:^. wisamz^mmvx^u^mm.m^^M. 

Ito 

*;k£#:fC4 OVcDHEE^l 3. 2ms FHfflttiL>fzo -^tUCg^T. MHA°^;i/ 

i o \zmntsnznm&o\zte&mmmm& ims sswc, *<d&* f ctKn 

0 Kt"5fcfc©*JE&#£bT2 3 V<B«JE£3. 3 m s Ito^mmiZfiWalsft. ^ 
fc£\ ff H ^-T A 1 2 ^ffllt:v r £EP}jpu n K 7^ A 1 3 T^r^tt^ V 

, 4 0 V©*JEE**33JP$ns»!ra**U"fey hffi (RST-P) £LT^£nTV> 

WJP*EE**0 VK&SteppflnWS: 1ms m$1t&. 2 3 VOlffi^ 
3. 3ms e c IHJ^IfflS&lcBiinSns J; o \Z?Z>o jyfctfHdte, fr K^-rm 2 

0 43<ktf?!iK7-fm 3i:j;otv r -v c ©ttffi^enjpT^, E19 (a) iz&i,* 

T> -etl?>(D^K^»iP^ (WAIT-P) *«fc^7*-*;i/3 — (F 

c-p) 2©ifit:ffi3b, 7*— — 

5 , m$tmmmzAtiwtio. ^n\zmMVTmnM\z&^-?izjfcCfz?m 

^SK»»!IWtU3ViT, S^B#tCltt^->^ (PLttffi) T«V r +V C ©«JE*« 

TOp^n, t7t^ (Fcti) -mv r -v c ©«jEjg«i**ffiira$n«5. 
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10 



15 



20 
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^n^>^r^5 3. 3ms tU:. H 9 (A) fC&^T, «UE^dE»»!Wtt7 H U 
(ADRS-P) tLT^nWS. 7*-5tl^3Z7^»t7 K 
l/^5>>^<hQ^{C«^JP^5iS^T ! b^^<Tt> ( J;<, ®9 (A) tCte 

W&r—* **#jitrt&®— 5S©«flE^a^«fc o T, CL-LCD100 asg 
(09A-2) 

0HA- l<DWm4kft<D5*>* CL-LCD1 0 0O^Jc4 0 V(DM& £ 1 3 
. 2msWHDL, ^-ntC^^T, BliP«£E**0 VT»-5^}!nJI^HS 1 m s K 

mtzmm^mA- 1 izft^xmrnx^rzo 

g®ElRHC-r*&gJ&*&£. WAti4 0 V©*EESCL-LCD 1 

0 0©^@i*^BFf^»!W (09 (A) £*5tt5»J-fey hSB) TOPT^o fciEU 

So 
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Z>t, V 1 >V 3 ^Or 1 >r 3 t?feoTfcJ;^. 
(J*«0»JA-1) 

ma - i (Dmm^mz^x, mmn^mm^o-o. 3mscraT?^i:$ 

(JttSE^jA-2) 

r 2 ^r H (D4 0fgTfe§2 0ms©i^ 'Jty M^fc^^^tA^bfe 
15 (01IA-3) 

03 A- l t^T, y!Kffi©WJn«JE*^->Oi#tcv e , ^-7© 

<h€fK:-V e £U Pgf^-^CJfcDTn • V c (-l<n<l) ©fEI&^J 

m&Tikizu^tz. 

7K*%% z.t.i^x^^,t>K mmmm^fem vit&&\z\zmttsfflRWK*:&z> - 
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msTNm&$t&m?(D£*toteMmttT?&zmmy&&im wx\z* apt 

: Alto Pleshko Technique^-ttl&afcfiUfc I APT : Improved APT) ££Sg-f 
5 §»h*7<AWffl I C £1,TJj:< m^ZtlT^Zo 

^TCL-LCD ©^DBOfcjaStfSB* F C tftB tCtt, HO^l^Clf 

l~4>&< <ht> 1 A»ifHI^^*. t£Z\z, FC«I^©I^Wci:<(!:fe 

-Tfcfc>"5, IAPTIl)K7^A^CL-LCD{^(D$^llbj;9itl) 

<k&^&rzimffi<DW%&K\z>&^fmmj)m<fe^TVi£? 0 ^z\-?\ mmi^ 
20 i APT^»iH^-r/t^fflv^c^Bj(D^»jgB^^-r^o 

m i o&j^ei us, i APTmmF7^n<DMm&mw-Tz>rc#)<Dmwm 

~C$>Z>o m 1 0 l^Tcfc^C, ?'JF^-TA (COL-DRV) £?tK^-<A* (R 
OW-DRV) «^n^n4 l/^;KD^M»jl|l£^^<h-r?>^ yXfAi 
#:Tli6 l/^;KDmffi^^^^^)o CI Z\H\ V r teiltRBf ^M^M^n 



So 

10 A'13CW5, 

15 Mm^«w^nii^i 4*«^bfcai4Ktem#"cfto, datab 

xttmnfflwm&i ltfmti-r&m^-? tmcizfez. /doff ii§ti 

, /DOFF2 fB^^f ^^IhIS§ 1 4 TWfifc Ut HWl 2 / 
20 DOFF{|fT?*5. 

U '14© C L - L C D te— S^-^S^&SttS <h, ^-O^^ffi&^Jt- 

*>^&naM>£^Ts&ga*&s. ^(Dt^om^mi 2\z 

^•t7s5>- (START) T£>3o STARTl^-fTIIctoTM 
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?m-V$>2>o HI 3 K^Tfs-^miHlgg 1 4\Zl$^T. 0. 5 ^-f >^tBlnIS§2 

^>^2 4H FRfltTO$*l&&, (N-l) S^JtyhU LPfl^- 
fgl~^5 0lt«!Sg (£^T, Jt«ESt^"5. ) 2 5, 2 6, 2 7, 2 8, 

T*n«, 0. 5 7<>^ttJHIK2 l^ffi^m^Mm-^tbTff 2 

-fel/^2 3te, SiRm^t^OftDT, D AT Afif-^i: l/T, fg^f- 

i tciifti^ns. x^-K:7^te, DOFF$ijf»iHijiS3 lojg^jciisi; 

T'JtyhSns. DOFFfflfflI|Elg8 3 1 7^-h77^t7hSnt^ 
SJK88JC43ViTaMg-r*. -tbT, JttSES2 5, 2 6, 2 7, 2 8, 2 9 (DfcUTJ 
0 ©^(CJftDT, TUF^m 3C/DOFF 1 {f £ <h fete, ffh*7 

-f/U2l:/DOFF2fifS4A-6. SftS*nlHll&2 2 £*#LTT**fS 

#£-5*., -fel^*2 3t:^btMfl^^l>. 

^J'> EI 1 4(2^^>^^-h£#PSLTi^£l&Bji-£ 0 j£iSig§2 5, 
2 6, 2 7, 2 9H U-feyhfflJ (S§ 1 (D^m) ©RfIHJS^A, »M (£12 

5 ©gB) ©usHfifcB, 7*-*;i/3-yi7BB (^3©^pg) ©^ras^cfcta: 

l£TZ>tzmztm*>ftT^Z>, §M^2 5~2 9(1 LPflMI£^>;&£> 
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MK3i#att> yV>*V>9 2 4:fc«fctfJfc«S&2 5, 2 6T^Sn«. M3 

«k^jt«5S2 6, 2 7T?«s$n5. 7*— «/^8u©i^wfic staje-r 

5 Sfe*©M3 0^Hia9:^att» ^>*«7>^2 4*«fc^Jt«Si2 7, 2 9T 

a?niUS§2 2, irl/^ 2 3*5J;tfDOFFfMffll|HlK3 lTHS^tll). 

tt.&&2 5<Dtt&<Dr£ti><DffifefflZ (A+B + C) ~C$>K), Jt««2 6©Jt«E 
©fe«)©0f3tffi« (A+B) Jt«£&2 7 ©ItHfiEOfefeomjeffitt 

0 BT&D, JtttS2 8©Jt«©fe8e>©3f^ffi»lT*S. fit, Jti£3ff2 9<Z> 
itl£<Dfcfe©m^{il«OT&£ 0 fc*5, A+B+C< N (NfcJJ^frSc) 

X^-h77^t>y h^tlT^MItH DOFF$WIe1S§3 1 te, ± 

5 1 3 *5«kt)tfT H7< ai 2 zim^^m^ c/d offi m 

DOFF2j|f) *P— U^;WcH3£-rs. 

iot, cl-lcdiooh mnmwm&i ifrz<Dm^&&izwt>*>'f 

0 3^©31^m^&/Wl^^JU (" 1" ) WMRi'tlZ&'SlZ&ltrz, STAR 

o 

FRff^A7J^n^<h^'7>^'7>^2 4t (N-l) a^'J -fey h £tt£ 
5 . ^>*>7>^24lt fr«J#f§*f (LPi^) fcHJtffcbT^tfV 

*7>h-T^o i£3«2 5teu ^'7>*'7>^2 40*'7>hffldi (A+B + C 
) fC— S[-T*tDOFFMia¥lfiIK3 ItC— a«^*tB73-rs. DOFFfHWUJi® 
3 Hi, /DOFF 1 J;t;/D O F F 2 CO - 
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, ^JHWl 3WDOFF W^WCBJTr*. 
(V r +V C ) tfc&o ±T<Dftnm<Dn}£U^MZV 0 T°£>Z>fr*>, 

<Dmm\ztt-rz>m&$iiK\W£\zv t +v c ttzZo v r =3 sv, v c 

Jt«S2 6tt, ?V>tlO>? 2 4 l-fitd* (B + C) SrTStD 

OFF$iJMS§3 1 tC— ^ffi-^-^m^-r^, DOFFMffll|Hl8S3 ltt, /DOF 

Flif^/WWT?, /DOFF 2mn&n-u^)iT*$> z>vtm<Dt 
h'7^/U 3 WDOFF iIi^d-KJH:@ST§. ££>#S^ 011 

K^rMfiu;:t><fc^v>T, cl-lcd 1 0 o\tmm.m%iixMm\zte%>. 

£<7)£^, DOFFMIeIS§3 1 te> -feL^;* 2 3^£>jliR«-^£n- 

wrau 2 4©*^>h^ taj ittrwe>»araT?&eK iuc 

wm&3 1 fc-a^saiAts. DOFFfHOT[pig§3 ltt, /doff i ft n 

:fc«ktf/DOFF 2(g#**ifcfetcn-u^;i/T**!KJ8oi:#tc:it«S2 7^e> 

$e>tc, LPm^A^j^n^xh, ^Jh*7-f ;n 3^©/doff lfit $a 

0«ffU^HiV 3 (V r -V c ) <hfc*. £tz. iTCffllClJII/^JHiV 
V r = 3 5V, V c =5VT*nH aESEPiP«JEtt3 0 VT*S. 

wtt, ?o>iiv>* 2 4©*^>hffi*« tbj mtsmcDMfflxfoo, mi4\z 
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ftig£g§2 8te, 2 4 <Dtl V > YW 1 fc— SrT & <h D O F F 0J 

ltC^gfe«#Sai*-r«i. DOFFWfflIlHl»3 1«U /DOFFl^ 
: >7W ^O, /DOF F 2m^&n~U^)VT*&&^?>£.1*\Zlt$St 

3 ; /xOM^m^-^ > DATA £. L T^jj^— $i2-<5J;? KigSfli & •& , 

So 

... W®& 3 1 -i^m^ f £±5 Jl D O F F ^llf ®!^. 3 1 /D O F F 1 . 
:; : 10 •: m\H l^VT=v frb- ^ p O F F 2 m^ifi D -l^^T^ tfe feb : : 

3*«fc^fTh*7'rm 2WDOFF H3#i5cfctf/DOF F 2fS#&/W ^ 

mY^ni 3<hff H^7H 2^(D#^5K^f§^T&£/DOF 
F Hf^t/DO FF 2^t*tt J£i|&§§2 9 

" a«^ffl*$nsi:, . DOFF«0fflllHlK3 -ltt, ■ X*- 1-7 7 ^Sr'U -fey 
h~rz>ttbiz. /DOFF 1 ll^i/D O F F 2 ll^t ^ 1 1) C l/^/H: 

£ o t, C L - L C D 138 £ & 2?. #18 £fEH UfctS CD^iUCteS., ■ $ 
a'fPEFK 2 2 rs.W7.t7 (3#&/W WV\zmfc? % £t<b\Z. -fe Vt7$> 2 3 CD 
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M«#£/DOFF{9#£&f«Jffl1-S££fc<koT, » 1 OgB-S 3 OtB, 
-f&frt^ 'J-byh«, fmUM (Sfctt1*MI«) *«k^7*-*;P3-y 

IMIA- 2(D*/jfc£Ell 5 (C^-To lfcffi(BJBIBA-2T«te#£ 
tftllIKl4tt, «E«SJISfif T»5 S E Lfif feUl*t5. 

0 £VLCD2£#*&nJfliT&£. Z<Dmtfo<Dl&mA- 2 Ttt, ftMSlfi 1 5 & £ 
1 6 t>, ^1-^3 ©SPgt*5ViTm^«JE*^Jjp-r*«JEWUD 

VLCD ltiii^ro»#3&^f3*tt**>*EEV 6 (V r +V C ) \Z 
ffiS-rS«EET**. VLCD2fe|^«l:V 5 (V r +V C ) £ffi*S-rS«JET? 
5 VLCDltl^tt^S. tzt^tt, VLCD1#4 OVT&S* 

^l:VLCD2^2 4V^5j;5^fEit^. X^y^IsIK 1 6 M# 
£&lsli&l 4^^©SELII^DT, VLCD 1 tVLCD2©5Wf 
nA^ff H 7< A 1 2 *5 H ^-T A 1 3 £&g&*jEl^;W£#JE-r* £ £ 

0 ei i 6 te$m<DM&A- 2 tc*5Jt*m«aiiHiK 1 4 ©wj^^t^n v 2 

01 6 tC^-TM^tfelHlK 1 4C*UT, 0. 5 7< >^tlilHli2§2 1 
* fiS^n[Hlg§ 2 2 , ^>iJ-)>^24, J±t£§s2 5-2 9*3 — h77 

^0S§3O«, ^JfiCO^SlA-iWbOtlRl^Cl&f^-rS. DOFF$iJt4PlU?§3 
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m 2^-r«*^»*m# (/doff i«#*5«ktf/DOFF 2«# 

<fcoT, CL-LCD10H (i^MPimg&l l*^©«#JK!8tcH*j6-r« 
£/Vf U^WCHjrfS. STARTfifMSntft, FRf9#j&<A*Sn 

0 FR<sm*$n5i^>*^>^2 4i: (N-i) av/u-fey h-sns 

. ^>*^7>^2 4tt, ff«J#«#-(LP(3#) ^>*-?>ht?) 

o Jt«g2 5tt, ^>*^>^2 4©j]^>W (A + B + C) \Z— &t%> 

DOFF$WIh18&3 ltt, /DOFF 1 m*l*3«fctf/D OFF 2HfA«i fed 
5 D-U^;UT*SJKfig©t#fcJt*4«2 5*>e>©— ^^1- LP 
fi^A^^nsi, ?|JF^<A1 3WDOFF 

(v r +v c ) tfcz. &fc. ±x<Dnnm<Dn&u^Mtv 0 £ 

0 T01$l^t5$|^j)[li)EttV r +V t m%\*. V, =35V, V c 

= 5vif*nn o vt*§. 

Jt«ES2 6tt, ?V>1lV>9 2 4<DtlV>Vm.ifi (B + C) £D 
OFFfWfflI|aIK3 lfc— a^&m^-rs. DOFF^|eIS§3 1 /DOF 
Fli^VWWC. *o, /DOFF2i^n-Wi:^§Wt 

LPfS^A^^n^xh, ^JK^m 3WDOFF li^D 
— U^Hcajg-TS. £0>*S^ 01 1 ^-TM^fcfet-^ViT, CL-LCD 
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, 2 4<DiJ*7>hmifi TAJ mtsm<DMfflT*$>K). Hl7HSt 

It«g2 7fck ?K7>13V># 2 4 0*'»Hi*tCI:- gc-r^xhDOFF^I 
5 PlUg§3 gfft^-^til^-r^o DOFF*!l1WIII8&3 lfciu /DOFFlif 

iS^tX/DOFF 2f&^tfeJCD—^;U7?*S4Wi8©t#tCJt«S2 7j&>6 
. ©— "£WI*l£g'-J\ LPTOJA*$nSt, ^JF^m 3^©/D 

OFFli#S/WU^H:ltt5. 

SELfl^^;Wl/^KiSft5. HI 1 5 \z^rt^ yfEIK 1 6 « 

z\(Dm^. mi liZT^-rmmzhh^x, ^x<Dmnw 1 (Dm^u^Mtv 5 

(V r + V C ) £U2> 0 ^TOff«ffi©«ffU^HiV 0 ± 

5 EL{g-^*VWU^;i/T***^«a^Sn«JEttVLCD2T&0, 'Jtyhi! 

fe«fc^»«s*re»Tfflv^nsiiiir©v r +v e (=vlcdd £«m&3o 
«?asijD*jEd<*jBE^^sn«sif'^{fc: ufcNpj^^ e» v l c d 2 ^m^m^ti 

<§>£T»(Z>$3ITO, ^>*^>^2 4<7>*^>hffl*« TBJ 3itrrao»!raT»0 

it<&3§2 8tt, ?V>%V>*2 4<D%V>bm*l tC— S["T StDOFFfil 
flllHl8S3 ItC— ■&{-f^--*rm*"rs. DOFFWlsIS§3 1H /DOFFl«-?§- 
j&VW U^;PTT\ ^O, /DOFF 2«#*«P — ^;PT»SttJ80t€r^itlSE 
&2 8ri>£©— f&fl-f§-££tt, LPffi#d«A*$nSi:, i£iS?DlElS§2 

5 3 A^^TX^ffi^D-l/^MCH^LT, D AT Aff -^(h btH^f-^ *£: 
tii 

wmmz uz—&m**&mi]-rzo doffm®!-^ 1^ /doff im# 
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j&vvrw<;n?, /doff 2m^tfn-u^)^&z>vtm<D£giziti& 

§§2 9j&^O-HS0^*S*t«. 

/DOFF1 J: tf/D O F F 2 I^WCHJTT 

5 SELi^o-^;K:MT, HOilS*, tTh*^-T/tl 2 43ctWJ 

, ifrlft[m%2 2^£>-77^fS^-£n-l/^;WCH^U 0. 5 >tfett»Hl!S 

10 ^->«s«v r +v c , ^mjEEfciv, -v e 

m&WtianEEifi V L C D 2 t'fe<t:^<te(C^L^:B#^e>®^©^->/^- 
F lf§^f<h/DOFF 2{f^-<h^i ! fo^/N-r U^;PT?**JKJ|T, Jt«&2 9fr 

&ra#a*aj7j$ns£, doffm»s§3 i«, ^-h77^s'jty 

h-TSttfet, /DOFF lfgWDOFF 2 fctfeKa — U'SJl/K: 
H3tUT±H*fc»-r*ffl[aWlin*EE*0VtC-rs. ioT, CL-LCD(if 

™S«3l£lS§2 2^\(D-77;^if^<J:ifeSfn[ElS§2 3A^©7X^lf^i§ 
/W I^JUKHJtU M<lf*«ttfDATA<lfSA'f U^I/fcHJ^T*. 
T, ^CSTAR T{I#**A7J $ n* *-e-€-0«Jfi*«^pT 

25 i^-r^^Mff-^t/DOFFfS^-i^fiJffl-r^^^tCioT, >J-fey & 
^A£:£5gBJt;:>g/fjT#3o 
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±m<D&mm<Dmm-cte. l p i^^ffl^t^ 1 3 ©tpg©s^ § 
5 mmisrctf. Lpm^^o)^uy^mmzht^x^i^3(D^<D^ 

<h^W§ «k -5 \Z IT J: l\ 

j £<Dm&i&M&7xTWftwv& ; s>. mmm 1 m s -m, m 5 iekt^eetoit, 

CL-LC£&&^£teFC#JilCt"*££a*T#<5. llSC*flD« 
5 BEEPSD-C|p|«^:tt88*^-rSfCtt, 1 Om s ©SUoi^ra^SJC^:*. m±© 
«t"5tc, llHl©«JBEWlniTFC!KII*^"rs«fcO s b, *SV^Jni«#IKJT*JBE£fiJ 

&ftto\sfc\,*ft&TUt>tttiL&OV<DMM&m-t2>. 2<b\Z, CL-LC^F 

c^mtPL^m<D^rm^m\zr^^orm}£/vvx^m^mmmxmmmz 
d©=fc^ \z ct ntf , — g wii Mif-r 3 - *r > x tc g-r * i^ra * 



35 



% e> o -5 1 ^ ? z. t *> & vi e 
02 o«3>hd-^ i loflt^s^-r^Pu/^BiT**. ?eig§§2 i am 

7£m%i$k(D?nyt7mn (CLK) I^^>^22tt CLK5; 

A^LT#^>hf3 0 7<>*^>^23(J, »*P#^>^ 2 2(DtiO> Hit 

>MS (DOT) . ^-f>#^>^ 2 3tf>#^>Mfi (LINE) *5<fc^^Ix 

2 5 (DtS^fii (N,~N 5 ) £A#U CPft^. Mlf^ LPif, / 
DOFFlfl^ /D O F F 2 ^*«k^S E Lit *f filctS. SELfr&tte 

/ ; E l J2 6iIll MPU2 0^e>©g^f-^M^ntt^, -fel/^^2 
7tt, SELflfl:«i;T. ^t'J2 6F*=l0f-^, " 1" 0j£m#*5«ktf" 0 
" H3t^O"5^0Vi*rnd^a!^b, il^L/i^-^DATAfs^L-TC 
■L-LCDmt5. 

1^1/^7.^2 5CH MP U 2 0^e>«flEEPJnRflW©ia!^Ofe«)©iS:3effl** 

jzmumm (i3©gwri) £n 3 , n 2 £n 3 £<dwi<omv®%i:&n 4 , m 
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2 5K:^»£ife*©*f?Sj&*fcSna. KJt 1^**2 5\ZW*m&WkXfa7iz1fi 

5 asses n*t, jtttS2 4^sTARTm#**m**n-5. 

^mz, wmftoy? 2 2, 7-r>*o>^2 3, t^i/yx^2 5^ 

10 «fctfJt««2 4Tf*5I£ftS. fBl~m3©S:|59tC*5ViTm3e«JEE&H1iID'rS« 
JEEEPin#&fciU ^'J-2 6, -fel^*2 7i5j;tfJt«g&2 4"P^$n5. 
. ^2©S»(fc^3©SBt*J»0St-|Hl»<Wiai#ia:tt, i8!J£Uv?X*2 

112 i©^'r$>^0*#sgUT»f^cDSiw*-r«. n 4 = 
15 2£u i8iiia^K»tcj3^s^->*ffi*v r +v e , ^-7«j£^v r -v e i-r 

So 

n>hn-7i ltt, mpu2 ofrzm^mi&fim^tsnz&TfflMtKmt't 

-fl/^UMC, DATA^/Wl/^JHI, /DOFFlfi^J;^/DOFF2fi 
20 -Sf£o-l/^;Wc!ij#-r<5o /DOFFlH^i/DOFF2li^^i:fe[CD 

JKJIRi*:*, £*;&£>^2 2:fe,ktf7<>;&^>*2 3«£fcK:0£# 

MP U 2 O^&^M^ti^SnSt, tSjgl^X^ 2 5 I^^TSTAR 
25 T77WtyhSn, STARTfWW l/^;H:fe5. STARTUP 
/W W^Ufcfct, J*«1S2 4W:, I^^>^2 2^»mt:n 0 S2p# 
^>^2 2H f£ffl&2 lfr$<D2nyl7 (CLK) 

Oit^-To 7-f>*O>^2 3©ffi^0©l^lI(l S2p7J^>^2 2«, ^© 
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mmtl^>^2 2(DtlV>hmtfN 5 £-%i:1rZ>£, J£ij&£g2 4te, CNTI 
2 2te{it£(M3iU ^>A^>^2 3ai^+lt§. L 

7< >#^>^ 2 3<D{fi£U K&£<h, J£t£Ss2 4«> /DOFF 2ff^t£/\ 

^ wouzt&o mi i\zfj<-tm&frt>, iT0?ijti©iiEi/^^v 5 (v r 

+ V C ) iT©fT«l©lEU^WJV 0 T^S^?), ±TCDHj 

£fc> itt£§s2 4te, DATA^D— l/^;l/{CB)tT<5J;5&SELff#£ffi 

c COif, >#tf>*2 3(7)^+ 1 ■ZnT2\Zf£Z> 0 

7<>^^>^23©i^2n (l^n^N 4 ) ttt£§§2 4te, / 

DOFF 2{m^^:U — V- r \)V\Z'L'Z, M F^-f A' 1 3 (Dthiim^T^XV 0 \Z 

W^ft^yZ 2 2cD#^>M4£(H~MU ^-f>7J^7>^2 3(Dft^+ 1 
T£ 0 ^-r>^^>^2 3(^fii^2^e> 3^^-T-g)^^, i£i!&i£2 4te, L 
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^-T>#»>>^2 3©ffi**2n+l (l^n^N 4 ) Jfctfcg2 4 

te\ /D O F F 2 ffi^*A>f l/^;PKt S. Mfe^fct/VT l^UTf* 

9* ?>JH7'f;U3f:7y5 1 $nTlrJ5DATAttn-l/^;VT*5i5>5, Ell 

mmiztt-rzm&m\imj£izv 3 cv r -v e > tfcs. iot, fc«i$m 

^2 2<D7J^7> hfej&tO ^-T>7J'j7>^2 3®*t*«+ 1 $n& 0 

0 ^< >#^7>^ 2 3(Dm&2 n+ l(Dm&lZ, ^(Dfg^ (2 -N 4 +l) Tab 
£<h#Kte, Jttfc&2 4«, DATAitT/t'J 2 6^^©^f-^^ 
cfc-5^SELfg^*a7J-rs. tU^^27tt. 3 &S ELfg-ffcJfctfT 

pt^EU 2 6j&>S©^x-:?£38ft^£#&fcft5. fbT, J*«&2 4«, C 
P«^£J^&ffl7jLT,-#lh*7-fA*l 3©rai/y7^l:^f-^^An§. 

C7>hffi*«N 3 ^— Sc"TSt3|ip*^>^2 2 W7j«i7>h{it^o{cMD, 
*^>^2 3©I*t+l$n5. d<D#i|Tl3u d<Df£|Sg(£>^-r >#^7>^ 2 3 CD 
fit«6T$>3o JtttS2 4tt, LPM^fcl^Py^HA^l^WCbT, #1 

f^-tai 3crta5^x^oi[^jH7</n 3ottj7j(c^^$-tt^c 
-r/t i 2 ^5fe^ff^e»©jfes*J&^-rs.' 

^ (2 -N 4 +l) ^iATl^i^CH Jt^§§2 4« 
, /D O F F 1 i^J;U7 DO F F 2 fl^^A-f U^JK:i^t§, «£oT, 
?'JK^-f Al 2*^1*7^1 3(Dm7J^bT^Jii^»j^^mm^ttS 

Jt«S2 4fi, 7 KUy>'>^SBtCi5^T» £*P;fc#>^ 2 2©#C/> hffi** 
(N 6 /2) J; 0 /Jn$ l^^ttMi^^ □ - I, (N 5 /2) ^_bT& 
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©aftff^fca&KDATAiL-oi^y 2 6©^^— ^^m^j-r^. DATA 

5 l£ft£. Jt«&2 4fcJ\ 7<>A^>^2 3 0«*i+lSn5«l:, 

LP«^-^A°;i/xm^bT, ff h*7<;n 2^»bT*©ffcojfess}i^rst 

7>f>*^2 3©i!5l (2 • N 4 + 1 +gt^Tt£) CftSt, ttfe&2 4 
CPOT*5«ttfLPm-^*n— l^;l/fc:U S E Lm^Ts-tU^^ 2 6 £2* 
0 LT r i j 0>DATA&ai27-r5«fc"5fc:fBjKU M{g#&/W u^;i/tiH3£-rs 
^•LT, £^#£>^2 2©#£>hffi;W 5 £--&l,£S, CLRfl^£l^ 
O^^lfl/Wl/^JKClT, S*P#^>^2 2^5cfc^7-<>*^>^2 3^0 
^■'J7"r*. /D O F F 1 fif*«):^/D OFF2{S^*P - U 

T^EPMEE^O Vl:l, START77^ U7ltWlHS§. 
5 &L±. mWLfc£5lZ. MB-l-Vte, M«^t/DOF F^t^WtS 

^bt, Wijp^d:^7^-^;i/3-^^<Eii^it^[ii (n 4 IeI) mom 

LCD 1 0&+^J4FC ^«8»C|fJ»3'fk-r fc*5, N 4 

^BJ©liM^^B-2^0^T, EI 2 2©^5>^0*#llTR 

»CD^B-2T«, 7^>*^>^2 3©I^ll:^§<!:, Jtttg2 4tt 
, /DOFF2f|^/W^;H, it«g2 4tt, DATA^D-l/^H:@ 

5rr*«k-5tesELm*i£aj2rr3. l^u itt^§§2 4«cpfM£m#i'& 
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Mfi/^N^— %Ct2>iit!V>Y{&%:0\zmto Z\<D£%, 7'f>*0>^2 3 
1 £ttT 2 

M>W>^2 3©P2n+l (l^n^N 4 ) (Dt^^C 
te> Jt«g2 4tt, /DOFF 2mn&/\^ UIMZ-T 5<DT&£#\ 
. M||§ii/W l/^T^!9v J>JH7<yU 3C7yf SntHSDATAHi 
T/WHra^^^, 01 1 {C^-rW^Cfet^T^JK^'rA 1 3cDffi?j 
^lffii^TV 5 <!:^f9, JSSWJO«JBEttV 6 (V r +V e ) 

1 <D&m&&&& 3 <DgLm~emt*H3fiCL- LCD 1 0 KlfrbnSftS. T&fr 
CL-LCSrHO«S8tB3lBl$ii-«»fc«>©WJn*JEffit, FC*t5it 

(^iJB-l) 

*i*fo©«asi^ ^co^tc4 ov©ie^2 oms mmuuLrztz\^> 

* mumzmmmiyX^r^mmw^M.^t^^^tm^coKm^^vrz 

o ^{', 2 0VOl)E^2 0msMLfci:u5, M^Jt^gLW&^g 

£0. 3msrK. F CtWC-fS UT 3 3 V<D«J£ 

* lms IBJPPJnbfe. »M^FC^^T?>/ci6<Z)liEEEp™^i:^tt5lHl 

ff^ffi^aiRsnswra^JE-n-^n o . imst 7^43. 0 . 3 m s ©* 
r s t . m^T- ? &tswi<D-m<D*B&! ! m iz «k o t-h* f c 
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<Dm7Fm%&frmmz^~?z>mmte n . 5ms -e&ofc. 

(Jt««B-l) 

£«IM£0. 3ms^fc. FC«<16tC-rSfcJe)Ofl|JEi:UT2 
3 VCiE^l Oms [HJ^JuU «Ue^E»*^JI5bfc. frW^SiR 

$tH>if B ^ftlfno. IrasiLfc, 

nfc*«, — ^(D^##aX^®jf^{'^T^>Btr^^ 2 1. 3m s <h#IB - 1 £>i§ 
(09B-2) 

#jb- lom^tmrniz, ±mm^M<t-t^fttbiz. /^*)i±mz4 sv<d 

5&EPJn8B£0. 3ms £f£ttfco FCttj6K?-£&«>©*JEE£LT4 

sura t 8 mii o agu/t^ mm$:msh&&ifeisfto nnm^m^n^mm 
*>nrz&, £rz~m<Dm^wz&frmmz^-rz>9$mizi 5. smstso, $ 

FRl^-rSfeJ&omjE^, -r^*»> 4 5V, 5ms£&aI{fcT#/io 

25 nmitomzmntu&o mmn^tF cvtmiz?zrc&<Dmi£mnm3 

(JtlfcfllB- 2) 
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5 Vtf)«JE£l Oms^EfrbnU ^JH^K^SSbfc, 

#&*EMe£g-f*l§lt?]«, 2 1. 3ms tttB - 2 OW'&teJt^TJKa^o 
(0IIB-3) 

#ib- KDmm^mz^x. mw&mmiz^&m^-? o)W^&&&fiz. 
10 a^»!iw»cMbT^j»ffioH3jni^rasr^»c i o##ju m^nr^mmizm 
m7-?\zfoufc*>£*7\zmmT&mj£*mmM\zmuT2> B f it, -€-0 

(JtKflIB- 3) 

£#tC-V c tU ffirffl^-^Kffi^Tn • V e (-Kn<l) ©«JBEffi£?>J 

25 >ho-^l ld^ftHfJim-^tLTFR'fg^ LPfl^ M«-SM3«ktf/DOF 

lA^LPi^, CPit, Mi§MJ//DOFF2i§t^f-^ (DA 
TA) tdiA*$n5. /D O F F 1 > h 0-7 1 1 m\*7 
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-fm 3fc«iS&$tlS/DOFFfg#T?»»5, /D O F F 2 «f fMgi 1 1 
J&lffcfcU ff K7^f A 1 2 fcMStl5/DO F Ff f T*5. ffK^-T 

a 1 2 *«k^fij h =7^n 1 3 tcteu ms^is 1 4 £&5?fc*JEE##«&SnS. 

Al 3\ZfemTZ>fz#)(D?nyt7 tLTm^ZttZo /DOFFfflW-K 

;n:*5t, ff F^-rm 2*5cfc^JK^<m 3tt, teii/wn otc^pT 
RTitii3"f7i:«k5*5 mm iz m% \z & s <& <£ ^ l , a^^- 

<kV>. 02 3TH MPU2 0^^,{il^$ni)W^tlT^-5. 

l o^mm7jttjas*iffltiHiK4 o i;aat§ 0 msffif«iHis§4 o um±:>^ 

8 l©^tiltb^^D/i:E|]Mr B 1it^:fg^^=l>hP-^ 1 \ \z5-7L% a 

El 2 4tt3>hD-7 1 1 :/□-;/ *Era&*. %|gi§2 1 

0f3t«&»[Oi7Dy^^ (CLK) £5S£T*. S*P#^>^2 2te, CLK 

mfimjzmizfe&t. ^r<Dm&+ i-rs. it«s2 4tt, S2p^>>>^2 20* 

>>>hffl (DOT) , ^< >#^7>^2 3<D#^7>Mit (LINE) &=fcOT:^ 
1/^7,^ 2 5<DSS!jt41 (N l ~N 4 ) £A#U CPM, Mft^ LPif, 
/DOFFlff^-, /DOFF 2 jf ^fccfc^S E Uf ^£ffs/&T3o SELff^ 

^tU26t:H MPU2 O^^O^^— ^J&**&*ft£nT^S. tU^^2 
7te, SELjffUf&UT, >^&'J 2 61*30^—^7. " 1" H^m^cttK" 0 
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l-lcd i o tai^rrs. 

monm) £n 3 , mm&mMi\z&tt&\mmm*:K A t.'?z. 
ei 2 5\zmgmkm&4 o<d— m^m^-t^uy zmx$>z> 0 8 

20 l/yX^5 5, 5 6, 5 7 \z&tfZ> 7 0 t:(~*fj£L£:M^$Cn x , n 2 , m** 
»JW$nTVi5THUX*tii*TSo EI 2 5 K&^T, 7 OtOTUfcSSi 
gcn^ n 2 , m(i (7 0) , n 2 (70) , m (7 0) £ LT^StlTH 

Z\Z\X\ n^n^X&K), n 2 ^mT&*. fit, §l/y7^5 5, 5 6, 

25 5 7 \z&\,*x* mm&(&^<Dm&&Q*:&um'v$>z. zwnmvmmxte. 
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Zm??*-? (TlOr) HfifemtStlX^Z. U^^5 2»:H BfJtffl 

ft (i«DWrtt7 Ot) {C*5^^)^2©^OS$^-r5 :; -^ (Tl 1 r) ifi 
«HWStlTlriS. fLT, U5?7^5 3CH f?f^2&ft (^©tfiJTte 7 0 "C) 
*^5»30g:BOfiS*Srf-^ (T12r) ifi&mZftTteZ. &fz. U 
&7>*5 4\Z\Z. HftMft (^©TOi7 0t) t*^S7KUy^>^eP0Dfi 
^Sr^-f^-^ (T2r) M^ntl^. 7 F U y is > tf&(D&Z & 

ffl -x- ^ 7? «fc V 

f§-^£{«-rso ^©EpiiDBtr^^f 024 tc*-rjt«si 2 4 5&*ffl l^N 

Tft:b"5. n 1 • Tl 1 r©?m*ffoTWiPl^ra*i^^«:^-r*. 

mumffl^mmz, m 2 4 t^-r 2 4 ^ n 3 (t 3 <D&m ? * 

mmmm^mn*ife$L-?z> 0 -r-&t>%. n 2 • t 1 1 r<o^^n^xmsm 
m¥i7jim^&ftf&Tz>o z(Dmmmm*km^te, m2 4\zxk-ttt&$g2 4tfm 

xwijammm^mn^^-r^o -ru.t>%\ m- T2 rom»*ffoTWJnii^ra 

o 

^{c, m2 6<d?^ *>ym&m&LTW}mz-o^xm.w-?z>o z.z.x\t* c 

*>mf££V r +V C , CL-LC^FC^itPL I:^t$ t 
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3>hn-7i m, mpu2 ofrzmmmi&&t%^n&£T?wMVtmt-r 

5 ^(U^MZ, DATA^/WKJHI, /DOF F 1 fg^i3£tf/DOF F 2{§ 
^□-U^WcatfTTSo /DOFF lf§^£/DOFF 2 fs^£#<h *>KD 

10 MPU2 0fr£S^llB^f^£n3<h, IS^l/> ? X^2 5{C*5liTSTAR 
T77^t7h^tl> STARTiWW l/^UK;i&3. STARTfS^ 

/w i/^;mc&<!:, j:b^f§2 4«, mm^^y? 2 2&wiftW;m\z-?2> e mmti 

V>?22fc, fgig^2 l^^ny^ (CLK) t;:jfti;T;*7^>Mit£i-f 

bmmgwm^zc pm-^£/w u^mzl, ^WL(om^\z\^u-v^)v\z\^ 

X*fi#^>^2 2(7)^7^ >bm&N 4 £-%tTZ> t, itm^s2 4U, CNTft 

2 2tem&0\zmV, 7-f>^^>^2 3iil$+lt5. £7c, d<7)£# v L 
P{t-5f£ 1 ZUyZMm/U U^MZT Z>o =koT, ^JF7^A*13«l-y 

>#S7>^ 2 3 ©ffij&U it^l§2 4«, /DOFF2f^A 

.M©*JE^;U*<V 6 (V r + V C ) <h&S. ^T©ff«ffiO*ffiU^ 
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£fc, Jt«E&2 4W:, DATA^O-l/^JK:@mcJ:5^SEL^tii 
tl/^^2 7tt, -£©J;"5fcSEL{§*f£J&UT" 0" £jgft-r£. 

©flt^TD— u^t^i-*. sjp*^>^2 2tt, *^>hfli*tN 1 i— a-r 

o Z\(Dt%, 2 3 ©fiAH 1 $nt 2 1^5. 

7-T>;*7#>^2 3©tiia* r 2 J J£t£§§2 4Wu /DOFF2fI-5t 

10 £o-U^;i4cbT, ?iJF^-fm 3<DtB*lfe^t^TV 0 KITS, iot, 
«tS^Jn«JEEttOVt^:S. S^"»^2 2H Mi&^N 2 

fit, #£>hte#N 2 £— grrs<fc» £*P;*7^>*2 2©;fr'>'>hflt£0 
>#^7>^ 2 3<£>fit£ + lt§. ^<>^7^7>^ 2 3 0><i£j&* 2 j&> £ 
15 3 Jt«g2 4WU LPi^l^D7»1/W 

7'f>*!)>^2 3W T3J <D£&\Z\*. Jt«S2 4tt, /DOFF2ff 
20 {;57?$nTl^DATA(iD-l/^-e*5^f), El 1 1 iZTjkTWWzht 

^T^T<D?mMiztt-Tz>mnmmzv 3 £UK). ^xommiznT^m^w 
in«£Ettv 3 (v r -v c ) j;ot, f cwmiz&mtemMtmunjztf 
3-w\zmut£ftz> 0 a2p^^7>^2 2«, *^7>hffi^N 3 t— arr* 

ra^>h77^U *^>hffi**N 3 t— ai"S^3li(l*^>^2 2(2#^ 
ft43. 7-f>*>5>^2 3©ffl^ r 3 J GUS^lC. J±i&gg2 4te, DATAi 
2 7tt, ^(D^oteSELmmzfoUT^^V 2 6 ^ £><0*tj^— * ZMRTZ 
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shh/w i/^;mclt, 3*1 k^t n 1 3 o^asus?*^©^*! h^-ta 13© 

Jt«ES2 4tt, /DOFF lfi*t£/Vf l^WcHjrTSo ioT, ?'J 

(N 4 /2) ^D^^m^tMim^n-U^MZL. (N 4 /2) ^JhT& 

OlKfrOfcJ&fcDATAiiLT^tU^ 6 (0^5*—^ *tH^i"«- DATA 

5 >^2 2«*^7>hfit^N 4 t— St-rSSTfA^VhTyT'L, N 4 £— SrTS 
£S3Mj^>^2 2<7>*»>>h^O»C^$n, ^-T>*^>^2 3GHita*+ 1 
£tl£ 0 Jt«ES2 4tt» 7^ 2 3 1 Sn§ftl:, LPfl^ 

/vi^mtivx. n F^-rm 2iznvx^<Dn<DM^^-r^tt^{z, n 

0 7-f>*^>^2 3©f^ £fc<5£, tfcRS2 4«, CPS 

^fc«fctf L Pi^^D-U^JH;^ S EUl^THz 1/^2 6 t^UT r l j 

2p#^>^2 2©*r>>hffi^N 4 «t—SfLfce>, CLR{t#£l£7ny£78!ra 
/Wl/^WcLT* »2p7J^7>^2 2^«kt^7<>*^>^2 3*0^'J7t* 
5 . Silts /DOFF lfg^*5«fctX/DOFF 2 l^MC LT^JIEMn 

tE^OVCU, START77^^U7btWI(II5. ft** ^J£^> 

Mmcx<nm^nmz6 oftx$>z> 0 
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3<D&m* v-tybm* m.mm&&tf7*-ti)\>n-y>7w>*<fetfL 

0 o\z, mi&£zsm3<D&mzM?zuzsx? 5 5tm2(D&mzm-rz>ui;x 

m£&z\zmm-T%z,t 
mc-i) 

5 ^r>7>(D|H^Bt(C, rt*)V±mz4 0 V(D«ffi£ 1 3. 2 m s IBjBJijnLfc. -til 
U^T. ifoH/WU 1 0 fcB3iD£n**JBEa«0 VKft^MEPWP^S: lmsi 
FC^Kt"Sfc«><BttJE&f ! l i <!:bT2 3 V<Dmj££3. 3ms 

i^n>h^x hJfc©^jW£>n&. 

(Jt«fc0»JC - 1) 

MCCT, 1 (4 0 V, 13. 2ms, 0 V, 1 
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ms, 23V, 3. 3ms) TlS/U;HO»Uc. fXh/^->$i 

mc-2) 

^U2 5tn?, MC- 1 lZ&tf&mi£W1m3kWF (4 0 V, 13. 2ms, OV 
, 1ms. 23 V, 3. 3ms)<D^, W, 1 <Dl» 3 (DgS:^*. J; WJlg# 
Mi!jWW^43ViTm/EEPtiaB#W^2^(CL, M 2 ©^©mffiTOPBt^^ 

*t#£ftfco ^!lC- l(D0 t CO«-&(DmBETOP^^lt^T*#^Bt 

(ttmmc-2) 

15 tfiOtt. ^JC — 1 IZ&tfZm&mngkft (4 0 V, 13. 2 ms, OV, 
lms, 23V, 3. 3ms) <D5t>&n&mtami«\&2m\zV1Z. ^Xb/^ 

20 1ttb\Zs CL-LCOiSlRl«j!fi*HOJK88't3"rS. ^©kptc, CL- 

L C © SHIrI JKHI * H O #£Jifcj&> ^HGttltfefiHGttli P L £ 

ZFCWM£fMFCftmtPLftm<DM$EVtm\Z-tZ> 0 ^IT, l£Jl|fi#gg»jJ8 

25 iitr. 

MC-UO, CL-LC ©jaS*«i£Tbfc«-&t'tt, a-lftPifOflEEWJPl^ra 
$5<tntfj:t^ < !:^'5. 2 5° C*^oti:fiTl/fci^i:tt 
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I^oTl^, MC- 2&&Z£it$tMC- 2t^£, CL-LC^HOW^H 

pgdit^x, fflft<aT^jfSi;fc*EEB3irai^w©iiiinfRi'&*^:# < -r*&na«&* 

(WC-3) 

M5 0VX\ MC- 1 iC^ttS^JBEWiD&fl 1 (4 0 V, 13. 2ms, OV 
, 1ms, 2 3V, 3. 3ms) \ZMVX. ^n^n<&$KUC:fet*£l^iJQttJE<£ 
* J P<&tb\ZWll£l,Xtii&rt*)]sl OSKS&Lfc. f^h/^->^Stfci 
15 £3, 381ft fc ft <, «n>h^X hJtO^A^snfe. 
(09C-4) 

M5 OtT, 09 C- 1 \Z&rtZ>nj£mu$ktt- (4 0 V, 13. 2ms, OV 
, 1ms, 23V, 3. 3ms) HjfcfLT, ^n®iEOTISf B 1$l/2l: 

2^clt, 5 ox:<D£g\zfemi£mmm& i/2\z-tn& 2 5 < c^*fbT 

i (Dtm(Dmmt$&3 (D&v%<DMffl\zmLx. u^mz^ctzmmmm^m 
tz&^-?*m%&tst%<DMm<Dmm(Dfem£mcx£>z> 0 l*>u ^2© 
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(t p ) \t (t p =mm) > 5-5 0O«SB©3t*T?*SK A S, TfB5£3£»c 
T «fc -5 tcK^-r * £ =i > h 7 * h ©iftlr^jSfcft* utdfTftfc. TsBjS 3 \Z& 

n (t p ) =n (25) X 2 ~ ( ( 2 5 - t p ) /K A ) • • • ( 3 ) 

£>:S££T 2 (t p ) £b7t<h#^ TIB^4©il^^fc-rci t h^WSb^o 
T 2 (t p ) =T 2 (25) X2" ( (25-t p ) /K B ) • • • (4) 
K B ^ffl-T^)CL-LC^i;Tf^$n^^T^Do 5~5 OcDlSHt;: 

^T^^t^^bV^ K A iK B ^J:^2 5 \ZTZ> ZL <t*W* bV> 0 

$e>tc» m 2 ©sffifttHJjp«ffi 0 ventre* s^s* ^©iamT^cD^K 

CL-LCD£HGttJB*fcttPL#trcU-fcy Y^\=io^W^M(D 
KiblHl8S<7)"5'&om-^f5tfellIK©^'P!y^BI*, 0 2 9 Kit ^g|[El8§£>»jf1^ 

(#!D - 1 ) 

MA- 1 ©iKil/WHwEI 2 7 OgKft&JKT^SfT^fe. asu/w^ttic 
4 0VC0«m^:13. 3msEP;bnU -€-ft£5l#m>T, «H«JEE»#ra«r 1 m s Wt 

tffco m^x. mmfrmwiZft'Drcv. m&mz\t. *>mm (pl^d xiz 
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, V r + V c O*JE*^lHI$n, *7mm (FCTO Ttt, V r -V C <Z)«JE&* 
TOP^n^io V r =35V, V c =5ViUc, fT«ttoa^NPMS3. 
3ms (Cb/to ^*h/t^— >§^Ufctt*, 384fefc£:<K:3> h^* hJt© 

5 (0»JE) 
5 

y zm.^mmzF cvtmstztemF c&mzmz.z>z. mmm%&& 

^Mbbfe^tCfe^ n a a &2ri«<-r^)Ci:^-e#^)o CL-LC£F 

c vm\zmxz>tztb<D&fm&&. o *sra$*u — siasiffe&Mfcr-rs *>~jr >x t 
st*si$iH];fr*$sfc*i«$n£. 
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WHAT IS CLAIMED AS NEW AND IS DESIRED TO BE SECURED BY LETTERS PATENT OF 
THE UNITED STATES IS: 

^7xty°u^-(Dm^m\zwn^^^rz&<Dnj£^wm-r^>m2(Dm^t. 
-rsfg 3 ©spg t zntzz.t &qm£'rz>mmjj&o 

, 0. 8X r H ^r 2 ^8x r H *jttfe"Tai^ 1 fcfa*fe©SK«i^. 

6. mi (D&^omumjzmB&v 1 <Dmf£mm&m-of^)i7,mi£iz£'DT 
& enjn-r z> it & \zmmAm^n omz, * >«tk k « ?v a<« # & as 
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m<m2<DMm&m>£?%m2<DMmmi£^&£. m2<Dmmizm<^3<Dmm 
mxmftftmjzmnjjfoizmz^-n izuz> & o xzmu^ vtst-v v ^m^zmm 

©mm^jpu mzm 3 ©»ira«£#©a*ffr£Lfcas.3 (Dmmxmmn uxf 

^mm^mz^x, mffixmz* m^-^izM^tzn^mzht^x 
te&smiztez&5\zn&&$itn-r2>mi<D&fig£.* wisnuxT-u y?mik& 

At*. £tu triHM 1 owamomzmwm 2 (ow^^xsmsM 3 d m 

o 

1 0 f3BH»©ffil!i^rffi. 

12. ^1 (Dm^owmmfemtfiw iCDnjzmm&m^tc/vi xmmz x 
Mf&zn. &3(D&y%<Dmnmj£femsv 3 (Dmj£M^&ft^tc;vi7,mEE\z£ 
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fro, r 3 frr ^V'bZ^m&ms \Z$Zm<DmW)Jjm o 
14. ^1 ©!S:P£fr <=>fg 3 ©Jgpg^T & t 

10 #^&£n> *7^\z\%7*-ts)vu-y?i)m%^n&&?\zmm&.3k 

r&mmmwiz&^T. MKD&mvmm&wtfer z>mi<Dmmwife^&£. m 
15 i <D&mzm<^2<Dmm*mfe-rz>&2(Dnmmfe^&t, m2<D&mzm< 
m 3 <DMm&mj£-?%m 3 ©jtois^is:^ wmm i ©jrais^is^tfc u 
zrfg i (Dmm^mm&ma^mzm^mr \zttz & o xzmizi ^xfu v z 
mmizn&zmuh. mmm2<Dmm^^^^rcf^2(Dmmxmt^ v 
x^u y^m^^^~77,^rzit^^T7,t^ui--<DM^m\zm : f 

fr <=> 7 * - tj )v u - y ? s tc it y°u-r~- 1. -y * - # )v n - y ^ <> © ^ h ©tKSB^ 
it $ (cMism 2 ©as rasa^a t m 3 ©$ mm^mt^mo 

jjmz&^x, mmjfffit* ^mm^zm^mK^mu-r^ z\ tiz^-ox^^ 
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^ias^LT^^nTv^T^ T 2 <7)s$«tDfcs<-r^>i»3KJSi 
¥ff»c^a«j:'5^*jgESHWjp-rsmi©g}:iet. Hfrffinu^^u y^as^ 

>? - T X * te^^E - 7 X <h ^U^-— OSSEJKje^fTS fz& (DW£%: EP 

x i y u-^- ©Mffi^^ b 7 * - y * * fen 7 * jio - y * <t y 
15 u±-<DM&&mizm72i£&fz.&<Dnj£&mu?&m3<D&m£*^fr, w,i 

ffimm.mzttVTnuxT ] Jv2i&M 1 <Dumfim^m&iz\z. t 1(p t 1 

20 19. ffifeUmiZ&tfZT 1Q . T tl , T 12 , T 2 £T 10r , T llr , T 12r , 
T 2r t-?Z>t, Pft7£UmzttlsTCL-LC(DU!gfim^m&\Zte, T 10 , Tj 
T 12 , T 2 £\ ^n-e'tl. n 1 XT 10r , n 2 XT llr , n^T^,, mXT 2 

25 ^U/ciEMi: i bt^^§Iii:i)£§mt5l8ri§T 2 ( t p ) , k a 

m&m i 6 izmmtDmrn-xm. 

T 2 (t p ) =T 2 (25) X2" ( (25-t p ) /K A ) • • • (3) 
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• 



2 1. ffifeMm.&2 5° C£U K B $ 5 ~ 5 0 <DlIW(:ft#Lfc^tt 
$>Z>£TZ>t, &M<DM.&t p \Z&tfZ>T 10 . T 1X , T 12 , T 2 tdi|-r*^n 

( t p ) j&*t!B5£ 4 ©m^ ( ~ «tgic^*-r) zmtz-rmmm 1 6 

5 n(t p )=n(25)X2"((25-t p ) /K B ) • • • (4) 

2 4. ^2 0»SSf B 1(l 0. 3-1 0 0msT$>^)W5tJS2 3 KfBi&CDK 

^^^/^titmx^n. mi(Dmmx^ ^^m^mm^-r^xonrnm^z 

mmizmn-?z> z\ t *m h ^-r /ttcjg^r & winigs^fix. z. t. zwnnt 
-t^m^m.2 5 izmm&mmmwo 

2 7. ^^vfenu^o vzmBi&m^tcmMi^^w&mwi-rzmmjjm 
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kx^u y ^*a©iaiRid««jBEH3jip^iRicea¥fTtc3&:s«k'5 \zmi&viz>&m 
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4 * 



ABSTRACT OF THE DISCLOSURE 

Sot, mi om&^mavxu i^x^u y ^ns:**;*- h n\dy##&\zit 
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